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2 155 Eagle Drive 
Charleston, SC 29406 

., 

SUBJECT: 
o~~~~~~~v~~t.(o;“rtj;~~~~~*erim Remedia, Action @.& 

2. 
Performance Monitoring and Sampling Plan (PM&SP) - Quarterly Report #4 
Naval Training Center (NTC), Orlando, Florida 
CT0 107, Contract No. N62467-89-D-0311107 

Dear Ms. Nwokike: 

Harding Lawson Associates (HLA) has completed the fourth and final quarter of activities 
described in the Performance Monitoring and Sampling Plan (PM&&P) located in Appendix B of 
the Interim Remedial Action (IRA): Conceptual Design and Performance Specification, 0pe:rable 
Unit 4 (OU 4). A brief background of the site history and conditions at OU 4, as well as a 
technology description of the recirculation wells can also be found in that document. 

The objective of the PM&SP is to collect field sampling data and report the results to evaluatge the 
effectiveness of the IRA. The first quarterly report covered the period from December 10, 1997 
through March 12, 1998. The second quarterly report covered the period from May 15, 1998 
through August 3 1, 1998. The third quarterly report addressed the period from September 1, 1998 
through December 31, 1998. This final report includes the period from January 1, 1999 through 
April 30, 1999. 

This quarterly report will discuss the following: system operation activities; hydraulic performance, 
groundwater contaminant concentrations in the influent and effluent of the treatment system, air 
emissions produced by the treatment system, groundwater contaminant concentrations in 
downgradient monitoring wells and drive points, and conclusions and recommendations. 

SYSTEM OPERATION 

The OU 4 IRA treatment system consists of two recirculation wells designated UVB- 1 and UVB-2 
as shown in Figure 1. The treatment system was started on December 10, 1997. The details of the 
subsequent system operation through December 3 1, 1998 are included in the first three quarterly 
monitoring reports. 

As discussed in the third quarterly report, several modifications were performed in November 1998 
to improve the performance of the recirculation wells. These included the installation of a second 
pre-packed screen in the upper half of each well to prevent the entry of fine silt, the addition of an 
external tank to house a larger reinjection pump with higher head capacity, and the installation of a 
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biocide injection system to combat bacterial fouling. Both wells were also re-developed. By mid- 
December 1998, the modifications had been completed and both WB-I and WB-2 had been 
restarted. 

After the above maintenance activity was completed, the groundwater extraction rate of each well 
was in the range of 4 to 6 gallons per minute (gpm). Exact flows are uncertain, as the flow meters 
on each well only operated intermittently. This performance was maintained for approximately 6 
weeks. However, reinjection head gradually increased until even the new larger sump pumps. were 
unable to maintain the necessary reinjection rate. Both wells reached a condition where the 
external tank was filling faster than the sump pump could reinject. Under these circumstances, the 
high-high water level switch in the external tank was reached, shutting off the extraction pump. 
The sump pump would then slowly reinject the water accumulated in the external tank until the 
low-level switch was reached, restarting the extraction pump. Typical operation in this mode had 
the extraction pump running for approximately 20 minutes and off for 30 minutes, corresponding to 
estimated reinjection rates of approximately 2 gpm. UVB-1 began cycling in mid-January 1999, 
and WB-2 began cycling in late January 1999. UVB-1 continued to operate in this fashion until 
the end of this reporting period (April 30, 1999). 

In mid-April, UVB-2 stopped extracting groundwater, although the extraction pump motor 
continued to operate. It was believed this was due to pump fouling or wearing of the impellers,. 

Bechtel and RFWeston conducted a maintenance activity on April 29-30, 1999. The holes iin the 
stripping plates of each well were found to be partially clogged, and were cleaned. This was the 
first time in almost 18 months of operation that this service was required. The extraction pump in 
WB-2 could not be repaired during this visit. Repairs were subsequently rescheduled for a later 
date. After reassembly, Bechtel reported that WB-1 continued to cycle, at an average flow of 

3 sm. 

RFWeston or one of their subcontractors also periodically made adjustments to both systems during 
this reporting period. RFWeston has not made the dates and details of these visits available. 

IRA MODIFICATIONS 

No system modifications were performed during this period. 

HYDRAULIC PERFORMANCE 

As in the previous quarterly reports, the head response study was used to evaluate and verify the 
zone of influence generated by the treatment systems. Head response was monitored in six ,wells 
adjacent to UVB-1 and two wells near UVB-2. 

The eight wells being monitored are arranged in four clusters of two wells as shown on Figure 1. 
Three clusters monitor the hydraulic performance of UVB-1: OLD-13-OW6A and OLD- 13- 
OW7C, OLD-13-OWSA and OLD-13-OW9C, and OLD-13-OWlOA and OLD-13-OWI IC. 
These clusters are located north of UVB-1 approximately 50, 30, and 15 feet, respectively. 
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OLD-l 3-OW 12A and OLD- 13-OW 13C are located approximately 15 feet south of UVB-2, and 
monitor UVB-2’s performance. Each cluster is made up of one shallow (A-interval) well 
screened from 6 to 11 feet below land surface (bls) and one deep (C-interval) well screened from 
40 to 45 feet bls. The shallow wells are influenced by the groundwater extracted by each 
recirculation well, while the deeper wells in each cluster monitor the zone at which the treated 
water is being returned to the aquifer. This extraction/injection process creates an upward 
circulation pattern in the aquifer, resulting in a water level differential between the shallow and 
deep piezometers. The magnitude of the differential is a function of the recirculation rate. 

All eight observation wells were monitored using TROLLS Model SP4000, manufactured by In- 
Situ Incorporated. An SP4000 is also in each recirculation well to monitor drawdown. Several 
TROLLS ceased to record data during this period, most likely due to battery failure. The TROLL 
in UVB-2 failed on March 1, the TROLL in observation well -0W7C failed in early April 1999, 
and the -0WllC and -0W13C TROLLS failed in mid-April. The only critical failure wals the 
loss of both the UVB-2 and -0W13C TROLLS. This left WB-2 without the ability to monitor 
hydraulic performance after mid-April. 

The comprehensive water level data tables are found in Attachment A. 

Hydrographs showing water level elevations versus date are included in Attachment B. Note 
that the dates are referenced to the beginning of the fourth reporting period on January 1, 1’999. 
Hydrographs are provided for each well pair: OLD-13-OW06A/OLD-l3-OW7C, -OWSA/- 
OW9C, -OWlOA/-Owl lC, and -OW12A/-OW13C, along with water levels for both UVB- I. and 
UVB-2. A plot of rainfall data for the same time period is also attached. This information helps 
to distinguish between the natural fluctuations of the water level due to precipitation and the 
effects that the treatment system has on the surficial aquifer. Obvious increases in piezometer 
water levels are usually associated with major rain events. 

The daily rainfall data was obtained from the National Weather Service, which operates a 
weather station at the Orlando International Airport (OIA). The OIA is located approximately 
15 miles south-southeast of the site. All rainfall data is included in Attachment C. 

Wells -0Wl OA and -0WllC are located 15 feet from UVB-1, and therefore exhibit the gre.atest 
response to pumping rate in that recirculation well. Well pairs --OWSA/-OW9C and 
-OW6A/-OW7C respond to a lesser extent because of the increasing distance from UVB- 1. The 
head differential in -OWlOA/-OWl 1C was approximately 0.9 feet at the beginning of this 
period. However, the reinjection performance of UVB-1 slowly deteriorated during January. 
This is shown by the relatively constant fluctuation in -0WlOA water levels, while the water 
level in -0W 1lC decreased. The constant performance of -0W 1 OA (shallow) demonstrates that 
the extraction rate in UVB-1 was steady (although cycling). The drop in water level in -0WllC 
during the same period reflects the decreasing reinjection rate. When the -0W 11C TROLL 
failed in mid-April, the head differential between -0W lOA/-OW 11C was down to 
approximately 0.4 feet, corresponding to reinjection flows of 2 to 3 gpm. 
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In general, the performance of UVB-2 was similar to UVB-1 during this period. The piezometer 
pair -OW12A/-OW13C is located approximately 15 feet south of UVB-2. Reinjection rates 
remained relatively constant until January 24, when UVB-2 began cycling. Reinjection rates for 
UVB-2 continued to decrease into early March, as indicated by the decreasing head differential 
between -0W12A and -0W13C (Attachment B). On March 5, some system adjustments were 
made by RFWeston, improving well performance. UVB-2 continued to operate until mid-April, 
when the well ceased to extract groundwater. 

JNFLUENT AND EFFLUENT DATA 

Water samples were collected from the influent and effluent ports of WB-1 on January 20, 1999. 
The samples were collected in 40 milliliter (ml) vials preserved with hydrochloric acid (HCL) and 
were shipped to an offsite laboratory for analysis using United States Environmental Protection 
Agency (USEPA) Method 802 1 for volatile organic compounds (VOCs). A table summarizing the 
results of this sampling event can be found in Attachment D. This data was collected to measure 
the efficiency of the recirculation wells and ensure treated groundwater met proper discharge 
criteria. 

The efficiency of the stripping wells can be determined by comparing the influent and effluent total 
VOC concentrations. The stripping efficiencies for UVB-1 and WB-2 were 90 and 95 percent, 
respectively, which are comparable to or slightly better than previous sampling events. The 
stripping efficiency likely improved further after the stripping plates were cleaned in April 1999. 

Table l-l from the IRA: Conceptual Design and Performance Specification, OU 4, defined the 
treatment sphere discharge criteria for tetrachloroethene (PCE) as 8 pg/l, trichloroethene (TCE) as 
80 pg/l, and total 1,ZDCE as 70 l.~g/l. These discharge criteria were established based on Florida’s 
Surface Water Quality Standards for chemicals with an assigned standard. The primary stan’dard 
was selected for 1,2-DCE because no surface water standard existed. However, the current .total 
1,ZDCE surface water standard is now 7,000 pg/l (Chapter 72-777, F.A.C.). 

Based on the revised value for 1,2-DCE, WB-1 met the discharge criteria for TCE and cis-DICE, 
and slightly exceeded the discharge criteria for PCE (28 pg/l versus 8 pg/l). Overall, discharged 
groundwater quality was substantially better than was present in the aquifer (213 pg/l total VOCs 
discharge, compared with 2,180 pg/l total VOCs influent). WB-1 was also likely closer to 
meeting all discharge criteria after the April 1999 stripper plate cleaning. WB-2 met all discharge 
criteria, primarily because the total VOC influent concentration (616 l&l) was substantially lower 
than in WB- 1. 

The influent concentrations to both UVB-1 and UVB-2 were higher during this last sampling 
round than any previous sampling event. This suggests that VOC concentrations in the plume 
remain high, and the IRA still plays an important role in reducing VOC concentrations in 
groundwater prior to discharge to Lake Druid. 
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Two drive point wells in the lake (DP-2 and DP-5) and two monitoring wells OLD-13-09A and 
OLD-13-22B) were sampled on January 20, 1999. Sample locations are shown on Figure 1. The 
samples were analyzed at an offsite laboratory for halogenated VOCs using USEPA Method 802 1. 
A summary of the VOC results is found in Attachment D. 

Monitoring well OLD-13-09A is located approximately 100 feet west of WB-1 at the edge of 
Lake Druid. Laboratory analytical results from this quarter indicate total VOC concentrations of 
2,450 pg/l. This represents the first increase in the concentration of VOCs detected at this location 
since June 1998 (Figure 2). Based on groundwater modeling conducted by the United States 
Geological Survey (USGS), this monitoring well was believed to be at the edge of the UVB-1 
capture zone. The increase in VOCs at this location is likely a reflection of the extended IRA 
shutdown experienced in the fall of 1998. USGS has predicted that groundwater would require 3 to 
6 months to reach this well from WB- 1. 

Monitoring well OLD- 13-22B is located approximately 20 feet south of WB- 1, and is screened 
within the recirculation cell from 27 to 32 feet bls. The VOC concentrations in this well increased 
from 48 pg/l in September 1998 to 208 pg/l for the January 1999 sampling event. Because OLD- 
13-22B is located directly within the WB-1 recirculation cell and is screened near the lower 
discharge screen, the VOC concentrations in this well react quickly to changes in WB- 1 operat.ion. 

Laboratory analytical results for Lake Druid drive point well DP-2 indicate a decrease in total VOC 
concentrations from 1,097 pg/l in September 1998 to 366 pg!l in January 1999. Total VOC 
concentrations in groundwater collected from DP-5 decreased from 495 pg/l in September 1998 to 
278 pg/l in January 1999. In both instances, the January data represent the first time that Florida 
Surface Water Standards have been met at these two locations. Because each drive point monitors 
groundwater quality discharging to Lake Druid downgradient of each recirculation well (Figure l), 
these data represent the most dramatic evidence that the IRA is capable of achieving the required 
remedial goals in groundwater at the lake. For example, the total VOCs measured in DP-2 heave 
steadily decreased from almost 7,000 pg/l to the current 366 pg/l since the IRA began operation 
(Figure 2). Because the influent concentrations to WB-1 have actually increased during this 
period, the reduction in VOCs in DP-2 are likely due primarily to WB-1 performance, rather than 
an overall decrease in VOCs in the plume. 

AIR EMISSIONS 

Offgas samples were collected for the first quarterly report on February 4 and February 19, 1998 
from both systems, and were analyzed for VOCs using USEPA Method TO14. The total mass of 
contaminants emitted from both WB-1 and WB-2 combined was less than 0.2 pounds per day. 
Since recirculation rates and the influentieffluent concentrations of VOCs have not changed 
dramatically from the first quarter, it can be assumed that emissions are still far below the FDEP 
maximum limit of 13.7 pounds per day. 
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CONCLUSIONS AND RECOMMENDATIONS 

Despite the difficulties in maintaining the hydraulic performance of the IRA, downgradient VOC 
concentrations have decreased substantially since IRA startup, and Florida Surface Water Standards 
were being met in monitoring points immediately downgradient of each recirculation well. 
Groundwater VOC concentrations have increased in monitoring well OLD-13-09A, however this is 
likely due to the lower than desired flowrates through UVB- 1. Nevertheless, these data show that 
the IRA is capable of reducing downgradient VOC concentrations and achieving surface water 
standards in GW entering the lake, provided the wells can be maintained to achieve the desired 
recirculation rates. The IRA appears to provide a viable long-term treatment system. 

In closing, at the time of this writing, further operation, maintenance, and monitoring of the IRA is 
shifting from Bechtel/HLA to CH2M HILL. HLA will continue to support CH2M HILL’s efforts 
to improve the performance of the IRA in order to maintain and extend the observed VOC 
reductions in groundwater discharging to Lake Druid. If you have questions or comments 
regarding this matter, please call me at (781) 245-6606 or John Kaiser at (407) 522-7570. 

Very Truly Yours, 

HARDING LAWSON ASSOCIATES 

Mark J. Sa%etti, P.E. 
Technical Lead 

cc: File 
Wayne Hansel, Southern Division 
Cliff Casey, Southern Division 
Nancy Rodriguez, USEPA Region IV 
David Grabka, FDEP 
Steve McCoy, Tetra Tech 
Alan Aikens, CH2M HILL 
Robin Manning, BE1 
John Kaiser (HLA) 
Rick Allen @LA) 
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17~24~27 99.352 
17:34:27 99 235 
17:44:27 99 262 
17~54127 99.202 
lm34:27 99.382 
18:14:27 99.415 
18:24:27 99.145 
18:34:27 99.415 
T&44:27 99.385 
_ ̂  - ^_  ̂  ̂ ^_ . 
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THIS DATAlSNOTCCRTIFICD. FORCCRTIFICO 1)ATACONTACTTHCNATk,NALCLlMAT,C OATACCNTC!~AT~,W,~%,XK,. 

Orlando International Airport (MCO) 

January : 1999 
I-r 
L.; 

Year 

0 .oo 

r 0.00 1.12 
1.12 

1.12 

1.12 

1.12 
1.12 

1.40 

1.40 

r 1.43 1.40 

r / 1.40 
c. i 1.40 

1.40 

i- 1.40 1.58 1.80 

1.60 

1.60 

F”““1 1.60 1 BO 

i 
c- 

l .70 

2.88 

2.88 

r 2.88 2.88 

w 2.88 
I ,I 2.88 

2.88 
2.99 

Average Daily Maximum Temperature 

Average Daily Minimum Temperature 

Highest Temperature 

Lowest Temperature 

Total Rainfall for the Month 

Greatest Calendar Day Rainfall 

Rainfall Yearto Date 

75.3 Which Is 

52.5 Which Is 

86.0 0” 

31 .o On 

Rainfall 

2.99 Which Is 

1.18 Oil 

P.QQ Which Is 

Heating Degree Days 

4.5 Degreesfrom normal 

3.9 Degreesfrom normal 

Jan 23 

Jan 06 

0.60 Inchesfrom normal 
- 

Jan 24 
 ̂

0.09 Inchesfrom normal 

Total for the Month 

Total for the Season (Jul- Jun) 

109 Which Is 

180 Which Is 

Cooling Degree Days 

-125 Degree daysfrom normal 

-272 Degree daysfrom normal 

Total forthe Month 

Total for the Season (Jan _ Dee) 

82 

82 

Which Is 

Which Is 

Remarks 

12 Degree daysfrom normal 

12 Degree daysfrom normal 

Record highs on the 17th and 22nd 

Record lows on the 5th and 8th 
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T”,SDATA,S NOTCCRTIFICO. FORCCRTlFlC!, OATACONTACTT”CNATlONALCLIMAT.TK: OATACCNTCRAT~~271-W 

Orlando International Airport (MC01 

I 
February 

Temperature 

Day High Low Mean 
1 72 63 68 
2 80 62 71 

.3 81 !34., 73 
.4 83 62 73 

5 78 _. 57 68 
6 79’ 54 67 
7 +ti 82,’ 66 

8 83 56’ 09 
9 81 .57 69 

10 81’ ‘59 70 
11 83 dl 72 

.I2 83 61’ 72 
13 67 ‘48 . . 58 
14 62 41 52 

Departure 

8 

11 
13 

13 
8 

7 

6 
9 
Q 

10 

11 
11 
-3 

-9 
-3 

3 
5 

15 71 -44 58 
16 78‘ 52 64 
17 80 51 66 

18 84‘ .‘58. 71 IO 
IQ 80 51 66 a 
20 69 4Q 59 .: 
21 61 r 

22 59 
23 70 .39 55 
24 73 39 56 
25 74 46 60 
26 78 ’ “- 
^_ t -1 

1999 

CDD 

3 

6 

8 

8 
3 
2 

1 

4 
4 
5 

7 

7 
0 

0 

0 
0 
1 

6 

OeQWe Dajs 
I 

HDD 
0 

0 

0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
7 
13 

7 

Day 
0.06 

0.13 

0.14 

0.00 
0.00 

,o.oo 
o.qo 

0.00 
0.00 

0.00 
0.00 

,TRACE 
0.00’ 
0.00 

0.00 

I 1 0.00 
0 TRACE 

Month 

0.06 

0.19 

0.33 
0.33 

0.33 
0.33 

0.33 

0.33 
0.33 
0.33 

0.33 

0.33 
0.33 

0.33 
0.33 

0.33 
0.33 

MONTHLY SUMMARY 

Tempera&e 

Year 
3.05 

3.18 

 ̂ 3.32 

3.32 
3.32 

3.32 

3.32 
3.32 

3.32 
3.32 

3.32 
3.32 
3.32 

3.32 
3.32 

3.32 
3.32 

3.32 
3 32 
3.32 

3.32 
3.32 

3.32 
3.32 
3.32 

3.32 
3.32 
3.35 

Rainfall Yearto Date 

Total for the Month 

Total for the Season [Jul - Jun) 

Total for the Month 

Total for the Season (Jan _ Dee) 

3.35 Which Is 

Heating Degree Days 

82 Which k 

272 Which Is 

Cooling Degree Days 

89 Which Is 

151 Which Is 

Remarks 

-1.97 Inchesfrom normal 

-72 Degree daysfrom normal 

-344 Degree daysfrom normal 

11 Degree daysfrom normal 

23 Degree daysfrom normal 

- 

- 

- 

- 

-*-? * 

- 

- 



TWLg OATA& UOTCCRTIFKO. FOR CCRTIFICO OATACONTACTTHCUAlf0NALCLlMAT,C ~ATACCXTCR AlUMj-rr,-a. 

Orlando international Airport (MCO) 

March 

Temperature 

Mean 

59 
83 

84 

55 

58 
63 

65 

83 

63 
71 

60 
64 

68 
69 
55 

59 

62 
66 

88 
70 

89 
84 

-XT-- 
71 

87 
Tr-- 

83 

64 

87 
---ET-- 

74 

Departure 
-5 
-1 

0 

-Q 

-7 
-2 

0 

-2 

-2 
6 

-5 
-2 

1 
2 

-12 

-8 

-5 

0 2 
0 0 

0 2 
0 2 
6 0 
0 5 
0 1 
3 0 
4 0 
0 10 
0 6 
0 3 

Monthly Summary 

1999 

Day Month Year 
,o.qo 0.00 3.35 
0 .oo 0.00 3.35 
Trace 0.00 3.35 
0.00 0.00 3.35 
0.00 0 .oo 3.35 
0.00 0 .oo 3.35 
0.00 0 .oo 3.35 
0100 0.00 3.35 
0:oo 0.00 3.35 
0.00 0.00 3.35 
0.00 0.00 3.35 
0 a0 0.00 3.35 
0.00 
d.i3 

0.00 3.35 
0.53 3.88 

0.00 0.53 3.88 
0.00’ 0.53 3.88 
oao 0.53 3.88 
0.00 0.53 3.88 
0.00 0.53 3 .sa 
0.00 0.53 3 88 
0.03 0.56 3.91 
0.00, 0.56 3.91 
0.00 0.56 3.91 
0.00 0.56 3.91 
0.00 0.56 3.91 
Trace 0.56 3.91 
0.00 0.56 3.91 
0.00 0.56 _ 3.91 
0.00. 0.56 3.91 
0.00 0.56 3.91 
0.00 0.56 3.81 

Average Monthly Temperature 

Average Daily Maximum Temperature 

Average Daily Minimum Temperature 

Highest Temperature 

Lowed Temperature 

Total Rainfall for the Month 

Greatest Calendar Day Rainfall 

Temperature 

64.6 Which is. -2.1 Degreesfrom normal 

78.4 Which Is 0.4 Degreesfrom normal 

50.7 Which Is -4.5 Degreesfrom normal 

84.0 Last on Mar29 PIUS 4 More day@) 

40.0 Oil Mar 05 

Rainfall 

0.56 Which Is -2.65 Inchesfrom normal 

0.53 On Mar 14 

Rainfall Yearto Date 

Total for the Month 

Total for the Season (Jul. Jun) 

Total for the Month 

Total for the Season (Jan - Dee) 

3.91 Which Is 

Heating Degree Days 

61 Which Is 

333 Which Is 

Cooling Degree Days 

54 Which Is 

205 Which Is 

Remarks 

-4.62 Inchesfrom normal 

-4 Degree daysfrom normal 

-348 Degree daysfrom normal 

-63 Degree daysfrom normal 

-40 Degree dayxfrom normal 



T”,S “ATA Is YOTCCRTIFIII”. FORCCRTfFlCD 0.ATACONTACTTWC YATl”MALCLIMATTK: DATACCNTCR ATPi@] 2-%&3X 

Orlando International Airport (MCO) 

April 

Temperature 

Departure 

12 
13 

13 

11 

11 

11 
9 

IO 

14 
15 
13 

16 
6 
5 

13 
8 

-5 
-5 
-5 

-2 
3 
6 

11 

12 

12 
12 
12 
7 

7 
-7 

T 
1999 

Degree Days 

CDD HDD 
11 0 
12 0 
12 0 
10 0 

11 0 
11 0 
9 0 
IO 0 
14 0 
15 0 
13 0 
17 0 
8 0 
7 0 
15 0 
10 0 
0 3 

Monthly Summary 

Temperature 

Day Month 

.TlKr! Trace 

-0.00 0.00 

,o.oo 0.00 
0.00 0.00 

0.40 0.00 

0.00 0.00 

u.00 0.00 
0.00 0.00 

0.00 0 .oo 
0 .oo 0 .oo 

0 .ob 0.00 
0.00 0.00 

0.00 0.00 
-0.00 0 .oo 
0.00 0.00 

0.00, 0.00 

0.88 0.88 
0.00 0.88 
0.00 0.88 
0.00 0.88 

0.00 0.88 
0.00 0.88 

0.00 0.88 
0.00 0.88 

Trace 0.88 
0.02 0.90 
0.00. 0.90 

I,.23 2.13 

0.27 2.40 
0.00 2.40 

Year 

391 
3.91 

3.91 

3.91 

3.91 

3.91 
3.91 

3.91 

3.91 
3.91 
3.91 

3.91 

3.91 
3.91 

3.91 

3.91 
4.79 
4.79 
4.79 
4.79 

4.79 
4.79 

4.79 

4.79 
4.79 
4.81 

4.81 
6.04 

6.31 
6.31 
,. 

Average Monthly Temperature 

Averaae Dailv Maximum Temvxature - , 
Average Daily Minimum Temperature 

High& Temperature 

Lowest Temperature 

74.3 

86.9 

61.6 

95.0 

48.0 

Which Is 

Which Is 

Which Is 

On 

On 
Rairtfdl 

3.1 Degreesfrom normal 

3.9 Degreesfrom normal 

2.2 Degreesfrom normal 
..,. 

Apr 15 

AprlQ 

Total Rainfall for the Month 

Greatest Calendar Day Rainfall 

Rainfall Yearto Date 

Total for the Month 

Total for the Season (Jul. Jun) 

2.40 Which Is 

1.23 On 

6.31 Which Is 

Heating Degree Days 

12 Which Is 

346 Which IS 

0.60 

Apr 28 

-4.02 

7 

-341 

Inchesfrom normal 

Inchesfrom normal 

Degree daysfrom normal 

Degree dayxfrom normal 

Total forthe Month 

Total forthe Season (Jan _ Dee) 

Cooling Degree Days 

298 Which Is ’ 

503 Which Is 

Remarks 

107 

67 

Degree daysfrom normal 

Degree daysfrom normal 

- 

-. 

- 

- 

- 

- 

- 
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PERFORMANCE MONITORING AND SAMPLING PLAN -ANALYTICAL RESULTS 

GROUNDWATER RESULTS - DP-5 
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PERFORMANCE MONITORING AND SAMPLING PLAN - ANALYTICAL RESULTS 
GROUNDWATER RESULTS - DP-2 

I UNITS I I I Baseline Week 1 Week 2 

Sample ID U4G0020lF U4G00202F U4G00203 U4G00204 U4G00205 U4G00206 U4GOO207 

Date Sampled 5196 5196 12/5/l 997 l/29/1 998 2/4/l 998 

Source onsite onsite offsite offsite offsite 

PCE ug/l 590.0 120.0 10.0 400 400 

I~ TCE 1 ug/l 1 58oo.01 1300.0 1 1 1 2400.0 1 1300.0 1 1300.0 

IC-1,2-DCE 1 ug/l ) 530.0 ( 840.0 1 1 1 ~5 1 4100.0 1 4200.0 

T-l ,ZDCE ug/l 5.0 25.0 75.0 400 400 

l,l-DCE ug/l N/D 1.1 4 400 400 

vc ugll N/D 0.4 <5 400 400 

I TOLUENE 1 ugll 1 N/D 1 N/D ( 

I ETHYLBENZ. 1 ugll 1 N/D 1 N/D ( 

I 0 XYLENE 

I m/p XYLENE 1 ug/l 1 N/D 1 N/D 1 

total VOCs ugll 6925.0 2286.5 2485.0 5400.0 5500.0 

f I 
I 

1300.0 790.0 180.0 230.0 180.0 97.0 66 

5600.0 4900.0 1600.0 1200.0 1200.0 1000.0 300 

<200 400 400 < 50 c 50 <20 40 

<200 <IO0 400 c 50 < 50 <20 <IO 

c200 1 400 1 400 1 < 50 1 <50 1 <20 1 <IO 1 ) 

<200 I 400 1 400 ] < 50 1 c 50 1 <20 1 40 1 I 

Fll 



PERFORMANCE MONITORING AND SAMPLING PLAN - ANALYTICAL RESULTS 

GROUNDWATER RESULTS - OLD-1 3-225 

I I UNITS 

ISample ID I 
I I 
IDate Sampled 1 

I Source I 

I PCE I ugll 

TCE I ugll 

BENZENE 

TOLUENE 

ETHYLBENZ. 

m/p XYLENE 

ugll 

ug/l 

ugll 

ug/l 

Baseline Week 1 Week 2 Week 4 Week 7 Week 18 Week24 Week30 Week36 Week52 

U4G02201 U4602202 U4GO2203 U4G02205 U4G02206 U4G02207 U4G02206 U4G02209 U4G02210 U4GQ2211 

1219/l 997 l/28/1 998 21411998 2/l 9/l 998 3/l 211998 51290998 71911998 8118/1998 9129/I 998 1/20/l 999 

offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite 

<94 ~2.5 <5 c2.5 <20 6.6 22.0 21 10 42 

690.0 11.0 21.0 24.0 360.0 56.0 22.0 54 26 36 

2000.0 55.0 90.0 94.0 1200.0 180.0 72.0 6.7 12 130 

<94 ~2.5 <5 e2.5 <20 <5 <2 < 2.5 cl <5 

<94 ~2.5 <5 x2.5 <20 <5 <2 < 2.5 4 <5 

<I20 ~2.5 <5 ~2.5 <20 <5 <2 < 2.5 4 <5 

<94 ~2.5 <5 ~2.5 <20 <5 <2 < 2.5 4 <5 

x94 ~2.5 <5 c2.5 <20 <5 <2 < 2.5 cl <5 

~62 ~2.5 <5 ~2.5 c20 c5 <2 < 2.5 <I <5 

~62 x2.5 x5 x2.5 <20 <5 <2 < 2.5 -4 <5 

<62 ~2.5 4 ~2.5 <20 <5 <2 < 2.5 <I <5 

2690.0 66.0 111.0 118.0 1560.0 242.6 116.0 81.7 48.0 208.0 
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PERFORMANCE MONITORING AND SAMPLING PLAN -ANALYTICAL RESULTS 

GROUNDWATER RESULTS - OLD-13-09A 

1 UNITS1 1 Baseline 1 Week 1 Week 30 Week 36 Week 52 Week 2 Week 4 Week 7 Week 18 Week 24 

U4G00904 U4G00905 U4G00906 U4G00908 U4G00909 

21411998 2/19/1998 3/12/1998 512911998 71911998 

offsite offsite offsite offsite offsite 

<50 <50 270.0 400 <50 

550.0 530.0 590.0 690.0 490.0 

1500.0 1700.0 1300.0 3200.0 2600.0 

i I I I I 
U4G00910 U4G00911 U4G00912 Sample ID I 1 U4G00901 1 U4G00902 1 U4G00903 

I I I I 

1/20/199f Date Sampled 1 1 6/96 [12/5/1997( 112811998 8/18/199I 9/29/199E 
I 1 I I I I 

offsite offsite offsite Source 1 offsite I offsite I offsite 

<20 

38.0 

<50 

160.0 

900.0 

PCE 

TCE 

ugll N/D <5 <50 

ugll 680.0 360.0 370.0 

C-l ,2-DCE 850.0 1 2500.0 1 1600.0 

<50 I <50 I <20 I 400 I <50 

< 

< 50 

<50 

BENZENE N/D <50 

c50 TOLUENE 1 ug/l 1 N/D c50 I <50 I x20 400 1 <50 

<50 <50 <20 <IO0 < 50 

450 <50 <20 <IO0 <50 

<50 <50 <20 400 <50 

2050.0 2230.0 2160.0 3890.0 3090.0 

<50 

<50 

1060.0 

<50 

40 

2450.0 

0 XYLENE N/D 

718.0 total VOCs ugll 1 1530.0 1 2955.0 1970.0 

F2 



PERFORMANCE MONITORING AND SAMPLING PLAN -ANALYTICAL RESULTS 
GROUNDWATER RESULTS - UVB-2 

Sample ID 

Date Sampled 

Source 

PCE 

TCE 

C-l .2-DCE 

T-l .2-DCE 

1,1-DCE 

vc 

BENZENE 

TOLUENE 

ETHYLBENZ. 

m/p XYLENE 

0 XYLENE 

total VOCs 

UNITS Week 1 Week 1 Week 2 Week 2 Week 4 Week 4 Week 7 Week 7 Week f8 Week 18 Week 20 Week 20 Week 22 Week 22 Week 24 Week 24 Week 30 Week 30 Week 62 Week 52 

INFLUENT EFFLUENT INFLUENT EFFLUENT INFLUENT EFFLUENT INFLUENT EFFLUEN, INFLUENT EFFLUENT INFLUEN EFFLUEN INFLUEN EFFLUEN INFLUENT EFFLUENT INFLUENT EFFLUENT INFLUENT EFFLUENT 

lEV1998 ll29l1998 21411998 Z/4/1998 2/19/1998 Z/19/1998 3/12/1996 3/12/1998 512911996 .5/29/1996 6/15/98 6/15/96 6128198 6128198 7/g/1998 71911998 8l18/1998 8/18/1996 i/20/1999 l/20/1999 

offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite 

wn 3.4 <l <2.5 4 <I.7 ~2.5 1.1 Cl <5 <l <5 Cl 40 <l < 10 Cl Not Collected < 1 c20 <l 

w 23.0 5.4 29.0 3.8 24.0 2.4 20.0 2.1 65.0 6.3 38.0 3.7 31 .o 2.1 31.0 <l Not Collected < 1 46 1.7 

wn 79.0 16.0 79.0 12.0 56.0 7.3 71.0 8.5 180.0 22.0 170.0 20.0 230.0 19.0 310.0 15.0 Not Collected 10.0 570 30 

wn 12 <l ~2.5 -a Cl.7 <l <I 4 <5 <I <5 4 <IO <I < 10 <I Not Collected < 1 <20 <I 

win c2 -4 q2.5 <l Cl.7 4 <I 4 <5 <I <5 4 40 4 < 10 <I Not Cdk&d < 1 GT.0 <l 

win <2 -4 <5 c2 c3.3 <2 <l <I <5 4 <.5 <I <lo <I < 10 <I Not Collected < 1 <20 <I 

wn <2 4 ~2.5 <l Cl.7 <l 4 <I <5 4 <5 Cl <IO 4 -c IO <I Not Collected < 1 <20 <I 

ugn <2 <I ~2.5 <I 4.7 Cl <l -4 <5 -4 -3 <I <IO Cl < 10 <l Not Collected < 1 <20 Cl 

ugn c2 Cl <2.5 <I Cl.7 <I 4 4 6 <l -5 <I 40 <I < 10 <I Not Weeted < 1 <20 <I 

u9n c2 4 ~2.5 <I e1.7 -4 4 <1 <5 <l <5 <I Cl0 4 d 10 <l Not Collecled < 1 <20 <I 

u9n x2 4 e2.5 4 G1.7 <I <I -4 4 4 c5 <I 40 <I c 10 <I Net Collected < 1 <20 <l 

w 105.4 21.4 108.0 15.8 80.0 9.7 92.1 10.6 245.0 26.3 206.0 23.7 261 .O 21.1 341 .o 15.0 Not CoIleded 10.0 616.0 31.7 
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ISamole ID 

UNIT: 

u9n - 
w - 
u9n 

PERFORMANCE MONITORING AND SAMPLING PLAN -ANALYTICAL RESULTS 

GROUNDWATER RESULTS - UVB-1 

Week 1 Week 1 Week 2 Week 2 Week 4 Week 4 Week 7 Week 7 Weak18 Week18 Week20 Week20 Week22 Week22 Week24 Week24 Week30 Week30 Week36 Week36 Week52 Week52 

lNFL"ENT EFFLUENT lNFl."ENT EFFLUENT lNPL"ENT EFFLUENT INFLUENT EFFLUENT WLUENT EFFLUENT lNFL"ENT EFFL"ENT ,NFL"ENT EFFLUENT ,NFL"EN, EFFLUENT lNFl."Ent EFFUlENT WLUENT EFFLUENT lNFL"ENT LFFLUENT 

l/29/1998 l/29/1998 Z/4/1998 2/4/1998 2/19/1998 Z/19/1998 3/12/1998 3/12/1998 5/29/1998 5/29/1998 6/15/1998 6/15/1998 6/28/1998 6/26/1998 7/Q/1998 7/g/1998 8/16/1998 E/18/1998 9/29/1996 912911998 l/20/1999 l/20/1999 

offsite offsite offsite offsite affsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite offsite 

40 c2 c25 <5 17.0 x2.5 Xl <I 82.0 7.6 120.0 7.9 250.0 20.0 280.0 9.9 c 10 Cl 40 4 430 28 

160.0 16.0 230.0 33.0 150.0 20.0 12.0 1.3 290.0 29.0 200.0 16.0 340.0 30.0 360.0 16.0 15.0 < 1 200.0 17.0 550 45 

540.0 ' 64.0 1 580.0 1 120.0 1 500.0 1 83.0 ' 40.0 1 4.1 , 730.0 , 98.0 , 490.0 , 55.0 , 920.0 , 99.0 , 1000.0 ' 68.0 , 170.0 1 < 1 , 940.0 , 110.0 , 1200~ 1401 

IT-l 2-DCE 1 ] <,o 1 <2 1 <25 1 c5 ] c)7 1 <2.5 1 <, 1 <I 1 ~25 1 ~2.5 1 -20 1 <i t 60 1 C5 1 <50 1 <2 1 < 10 1 ' 1 1 <50 1 '5 1 '20 1 c5 1 uon 

l,l-DCE u9n cl0 c2 e25 6 <I7 ~2.5 <l 4 <25 ~2.5 s20 Cl <50 c5 <50 <2 -c 10 <l <50 <5 <20 4 

vc u9n 40 <2 c50 40 <33 4 Cl <I <25 ~2.5 q20 <l <50 c5 < 50 <2 < 10 <I <50 4 c20 c5 

BENZENE u9n 40 <2 ~25 c5 <17 q2.5 4 <l ~25 ~2.5 c20 <l 40 <5 < 50 <2 c 10 Cl <50 c5 <20 <5 

TOLUENE u9n 40 c2 ~25 <5 -=I7 ~2.5 Cl Cl ~25 <2.5 <20 <I c50 c5 < 50 <2 < 10 <l <50 c5 <20 c5 

ETHYLBENZ. u9n 40 <2 <25 c5 <I7 ~2.5 <I <1 <25 -=22.5 c20 d c50 <5 < 50 <2 <IO Cl +50 <5 <20 <5 

m/p XYLENE 

' OXYLENE 

total vocs 

I 

um -30 c2 ~25 c5 <I7 c2.5 Cl Cl ~25 ~2.5 <20 <I <50 <5 < 50 <2 -z 10 Cl <50 <5 <20 c5 

4 <IO <2 ~25 c5 <17 ~2.5 <I 4 ~25 ~2.5 <20 4 -50 c5 < 50 <2 < 10 Cl <50 c5 c20 <5 

wn 700.0 80.0 810.0 153.0 667.0 103.0 52.0 5.4 1102.0 134.6 810.0 78.9 1510.0 149.0 1640.0 93.9 185.0 <l 1140.0 127.0 2180.0 213.0 
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